INTRODUCTION
============

Stenosis or occlusion of the VA and cerebral aneurysms are commonly-associated vascular lesions. In patients with a vertebral artery dissecting aneurysm (VADA) resulting in subarachnoid hemorrhage (SAH), clinicians commonly advocate either proximal occlusion or trapping of the lesion is to prevent subsequent rebleeding[@B1],[@B2],[@B5],[@B11],[@B14],[@B17],[@B21],[@B23],[@B27]. Although certain studies have not established the long-term efficacy of aneurysm trapping by endovascular methods to prevent rebleeding[@B7],[@B25],[@B26] the availability of endovascular surgery has increased the number of options for addressing a VADA during acute phase following SAH. This technique enables not only occlusion of the parent artery but also obliteration of the entire segment of the dissected site with coils more easily in posterior fossa, especially with regard to securing the distal side of the parent artery. When performing proximal occlusion or trapping of this lesion, the physician must make an attempt to spare the posterior inferior cerebellar artery (PICA), because ischemic symptoms of brain stem or cerebellum may occur leading to serious complications[@B6]-[@B8],[@B10],[@B16],[@B18],[@B21],[@B22],[@B27]. We report an unusual case of medullary infarction after successful endovascular trapping of the VADA.

CASE REPORT
===========

A 49-year-old man, who had no noteworthy previous medical history experienced the sudden onset of a severe headache followed by loss of consciousness. On neurological examination, he did not show lower cranial dysfunction. A CT scan revealed a SAH in the basal cistern and ventricular dilatation ([Fig. 1A](#F1){ref-type="fig"}). Cerebral angiography on the day of admission demonstrated a fusiform VADA on the right side starting near the vertebrobasilar junction and proceeding to the origin of the PICA ([Fig. 1B](#F1){ref-type="fig"}). Endovascular trapping of VADA was performed on a biplane angiographic unit (Integris BN 3000; Phillips Medical Systems, Best, the Netherlands). Procedure was performed after induction of general anesthesia without systemic heparinization. Endovascular trapping of VADA was performed using GDCs (Guglielmi detachable coils, Boston Scientific, Boston, MA, USA). After road mapping was performed using clear magnified images, a microcatheter (Excelsior SL-10; Boston Scientific, Boston, MA, USA) was carefully deployed into the VADA over the guidewire, and coils were then introduced. The aim of endovascular trapping was to obtain complete exclusion of the dissected segment including the VADA in accordance with securing the origin of the PICA ([Fig. 2A, B](#F2){ref-type="fig"}). And, postembolization angiography showing the absence of retrograde filling of the dissecting aneurysm and a good blood flow of the basilar and left posterior cerebral artery through collateral flow from the posterior communicating artery ([Fig. 2C, D](#F2){ref-type="fig"}). After operation, CT revealed the post-hemorrhagic hydrocephalus, which was resolved using a permanent ventriculoperitoneal shunt procedure. Postoperatively, the patient seemed to be recovering well but he experienced transient mild hoarsness and dysphagia. Magnetic resonance image showed an infarction on the right side of the medulla ([Fig. 3](#F3){ref-type="fig"}). The patient recovered well and discharged with some residual symptom of dysphagia.

DISCUSSION
==========

In patients with a dissecting aneurysm of the VA resulting in SAH, researchers and clinicians commonly advocate trapping of the lesion, to prevent subsequent rupture. Although the results of trapping are generally excellent, this procedure does not guarantee resolution of the ischemic event, lateral medullary infarction[@B12],[@B14],[@B23].

Dissection leads to occlusion of perforating branches at the level of the aneurysm, with ischemic damage. Perforating arteries arising between the origin of the PICA and the vertebrobasilar junction are predominately of the short, circumflex type and terminate on the anterior and lateral surface of the medulla. The segment of the vertebral artery distal to the PICA origin gives rise to perforating arteries more frequently than the segment proximal to the PICA origin does. The syndrome associated with lateral medullary infarction may be caused by occlusion of either the PICA or the vertebral artery, but it is most commonly attributable to vertebral artery occlusion[@B1],[@B2],[@B6]-[@B11],[@B13],[@B18],[@B23]. Fischer et al.[@B3] note that 75% of cases of lateral medullary syndrome correlated with vertebral artery occlusion and only 12% had a PICA occlusion. Mahmood et al.[@B15] report that perforators could arise from the vertebrobasilar arteries between approximately 14 mm proximal and 16 mm distal to the union. Numerous anatomic variations in the vascular anatomy of the PICA origin and the vertebrobasilar junction, along with the presence of delicate proximal perforators, make a standardized approach difficult. Although researchers cannot determine the exact ischemic mechanism, studies suggest compromised medullary penetrating arteries that arise from vertebral artery, thromboembolism during endovascular trapping of vertebral artery, and regional hemodynamic perfusion failure due to vertebral artery occlusion as probable causes of lateral medullary infarction[@B4],[@B7],[@B19],[@B20],[@B24],[@B28]. If the dissection site occurs in the vertebral artery distal to the PICA, the physician can likely occlude many of the perforators via internal trapping at the time of any endovascular procedures, because this site is more likely to give rise to perforators. Endovascular internal trapping may be more reliable for the prevention of rebleeding; however, such trapping may precipitate lateral medullary syndrome or brain stem infarction[@B6],[@B13]. The physician cannot always safely sacrifice the PICA\'s origin without producing an ischemic insult in the brain stem or cerebellum. In general, one can safely perform obliteration of the PICA at a point distal to the choroidal point. However, this is potentially dangerous if performed proximal to the choroidal point, because important branches to the brain stem and deep cerebellar nuclei lie proximal to the choroidal point[@B1],[@B7],[@B25]. The consequences of PICA occlusion are unpredictable and could range from a clinically silent occlusion to infarction of portions of brain stem or cerebellum. The perforating branches to the brain stem origin are from the PICA origin and the vertebrobasilar junction, and brain stem infarction may occur if the physician occludes large perforators.

To date, we think that there is no optimal method for the prevention of ischemic events and treatment of these regions in the event of dissecting aneurysm exists. Although the balloon occlusion test may, in fact, be helpful in assessing an ischemic event, its use is not always clinically feasible and safe[@B1]. Endovascular technique is a more suitable treatment for use in the acute phase because it is less invasive compared to open surgical clipping. Surgical clipping of VADA presents a risky and limitation due to the deep and narrow surgical field and possibility that retraction may damage the adjacent tissue and risk of injury to the vein. However, some cases of VADA are not amenable to concomitant parent vessel occlusion or trapping by endovascular methods in case of a high probability of blood flow disturbance such as an involvement of origin of PICA or perforators to brain stem. Advance in microsurgical techniques (vessel anastomosis) and in skull base surgery remains important, despite the evolution of endovascular techniques.

CONCLUSION
==========

Although lateral medullary infarction after successful endovascular trapping of the VADA is uncommon, it could be of major clinical concern. Further investigation to reveal risk factors, vascular anatomy, and causative mechanisms for medullary infarction after successful endovascular treatment is sorely needed to minimize such a complication.

![A : Computed tomography axial image demonstrating a diffuse subarachnoid hemorrhage in the basal cistern. B : Preoperative right vertebral angiography showing a typical dissecting aneurysm of the vertebral artery distal to the posterior inferior cerebellar artery.](jkns-51-160-g001){#F1}

![Postembolization right vertebral angiography, anteroposterior (A) and lateral (B) view, demonstrating complete occlusion of the right vertebral artery and good patency of the right posteroinferior cerebellar artery. Postembolization left vertebral angiography (C) demonstrating supply of lower part of the basilar artery and the left posterior inferior cerebellar artery and the absence of retrograde filling of the dissecting aneurysm. Left internal carotid angiography (D) showing a good blood flow of the basilar and the left posterior cerebral artery through collateral flow from the posterior communicating artery.](jkns-51-160-g002){#F2}

![Postembolization magnetic resonance T2-weighted image showing a low signal area in the ventral aspect of the right medulla oblongata.](jkns-51-160-g003){#F3}
